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Abstraet

In the transtheoretical model (TTM), the stage effect is one of the most important deiesmmaam of
i

health behavior change. Randomly assigned to 1 of 11 freatment conditions were 4653 smokers. A
total of 66 stage effects were possible with 6 for each of t} e 11 treatment gs zp«s The results sugges
that brief stage-mat od 11'11\,1\’.,: tions that he > stage could produce /’\,,

more abstinence. Emc Ve

i

produce 360% more

abstinence. tects across treatment
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In { i 0

treatment el‘T seve%téty efﬁ‘ects, and :

treatment %hom(, have better effects than those who do not. Thwe who face more severe
uiai

del (TTM), three effects are assumed to determine oufcome:

i stage effe th smoking, those who recel

e
o

consequences for not ci*anou,h, such as people with cardiovascular disease, should change

more. Those who are further along in the stages of change Snou,m quit more. This paper

focuses on the size, consistency, and stability of stage effects as determinants of outcomes.
In TTM, the stage effect is assumed to be one of the most important determinants of

health behavior change. Stage effects occur when people who are in the precontemplation
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stage take less action over time than people in the contemplation stage, who take less action
than people in the preparation stage. This study assesses the size, consistency, and stability
of stage effects at 6-, 12-, and 18-month follow-ups in a population of 4653 smokers.
Previous research reported stage effects in a large sample of smokers changing on their
own, in a large sample of smokers with cardiovascular disease in a clinical trial and 1
sample of smokers with head, neck, and throat cancer (Gritz, Car, & Chong, 1992: Ockene
et al., 1992; Prochaska, DiClemente, & Norcross, 1992). In a large sample of smokers in
California, Farkas et al. {(1996) found a stage effect when comparing smokers i
precontemplation to those in contemplation but failed to find a similar effect for those in
contemplation compared to smokers in the pre p ration stage. This lack of a full set of stage

)

effects was one of the reasons that Farkas et al. advocated rejecting the TTM in favor of a
set of addiction variables for understanding smokﬂ g cessation.

These mixed results raise the question as to how consistent are stage effects. A second
question has to do with the size of stage effects; how much more quitting will occur in
smokers in the preparation stage compared to the ion stage and in the
contemplation stage compared to the precontemplation stage. A third question addresses

the stability of stage effects over time from baseline to 6-, 12-, and 18-month follow-ups.
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The 11 interventions are described in two outcome reports {Prochaska, Velicer, Fava,
Ruggiero, et al,, 2001; Velicer et al., 3‘9@ )Y

. One mailing of stage-matched manuals covering all stages:;
2. One mailing of a manual plus an expert system individualized guide;
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3. Two mailings of manuals beginning with current stage and followed by future stages;
4. Manual at baseline and two expert system guides;
5. Three mailings of manuals beginning with current stage and followed by future stages:
6. Manual at baseline and three expert system guides;
7. Six mailings of manuals beginning with current stage and followed by future stages.
8. Manual at baseline and six expert system guides;
Table 1
Point Prevalence X Group X Stage X Time Point
Treatment group Stage at Stage percent Percent abstinent at each assessment period
baseline at baseline 6 12 18
1. Ml PC 37.6 067.7 05.9 09.1
C 454 09.4 15.2 18.1
P 17.0 i54 204 27.1
2. MIRI PC 373 04.3 10.9 13.8
C 45.7 135 20.8 254
P 17.1 28.6 273 35.1
3. M2 PC 37.0 04.4 04.0 i14
C 46.2 10.6 14.5 154
P 16.9 18.9 15.7 21.7
4. M1 R2 PC 40.7 §7.7 09.6 2.4
C 41.8 122 16.4 21.8
P 17.2 18.4 17.4 31.6
5. M3 PC 33.1 03.0 07.8 08.0
C 44.3 $6.8 10.6 154
P 227 7.9 27.5 26
6. M1 R3 PC 39.0 4.0 i5.4 18.2
C 44.8 152 227 229
P 16.3 26.1 25.6 342
7. M6 PC 36.0 (7.4 6.3 1.0
C 449 5.6 19.8
P 18.8 109 19.2 2.6
8. M1 R6 PC 37.0 164 16.1 17.1
C 445 09.2 14.7 19.2
P 18.5 214 29.8 28.9
9. M1 R3C3 PC 37.1 07.6 13.8 14.3
C 41.0 18.6 26.1 24.0
P 219 32.8 43.1 353
10. MIR3 L3 PC 38.5 08.7 14.1 14.4
C 44.7 105 10.3 11.7
P 16.8 17.7 235 21.6
11. Control PC 37.1 06.1 04.7 07.5
C 48.7 13.2 18.2 20.7
P 14.0 233 29.0 31.6

Point prevalence abstinence rate at 6-, 12-, and 18-month time periods by treatment group by baseline stage of
change.

M= manuals, R =reports, C=counsclor calls, L=lifesign, and the corresponding number indicates the number
received.
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9. Three expert system guides and three proactive telephone counselor caﬁs;
10. Three expert system guides and a hand-held nicotine fading comput
11. A no-treatment control group.

2.4. Procedure

I

A total of 66 stage effects were possibie with 6
compared o C and C compared to P at 6

for each of the 11 treatment groups: PC

£
12, and 18 months,

Table 1 presents point prevalence abstinence rates at 6, 12, and 18 months for the 11
treatment groups by baseline stage of change. Table 2 presents the absolute difference
able 2

The absoluie difference in percentage poinis between precontemplation and contemplation and preparation in the
point prevalence rates by treatment group and by time point and the related differences

Treatment  Stage Absolute Percent Absolute Percent Absolute Percent
group comparison  difference in  difference difference in  difference difference in  difference
percent points percent points percent poinis
6 mo. 12 mo. 18 mo.
M1 1.70 22.08 9.30 157.63 9.00 98.90
6.00 63.83 14.20 93.42 9.00
M1 RI 9.20 213.95 9.90 90.83 i1.64
15.10 111.85 6.50 31.25 9.66 .
viZ 6.20 140.91 10.50 262.50 4.00 09
8.30 78.30 1.20 8.28 6.30 40.91
M1 R2 4.50 58.44 6.80 70.83 9.40 75.81
6.20 50.82 1.60 6.10 9.80 44.95
M3 3.80 126.67 2.80 35.90 7.40 92.50
11.10 163.24 16.90 159.43 10.80 70.13
M1 R3 1.20 8.57 7.30 47.40 4,70 25.82
10.90 71.71 2.90 12.78 11.30 49.34
M6 8.20 110.81 530 51.46 8.80
-4.70 —30.13 3.60 23.08 9.80
MI R6 —1.20 —11.54 4.60 45.54 2.10
12.20 132.61 15.10 102.72 9.70 :
M1 R3 C3 11.00 14474 12.30 89.13 9.70 67.83
14.20 76.34 17.00 65.13 11.30 47.08
MI R3 L3 1.80 20.69 -3.80 —26.95 —2.70 —18.75
7.20 68.57 13.20 128.16 9.90 84.62
Control 7.10 116.39 13.50 287.23 13.20 176.00
10.10 76.52 10.80 59.34 10.90 52.66
Mean 4.86 86.5 7.14 101.1 7.0 66.4
Mean 8.8 78.5 9.3 62.7 9.9 52.5




J.O. Prochaska et al. / Addictive Behaviors 29 (2004) 207-213 211

(percentage point difference) and the relative differences (the percent difference) between
those in PC and C at baseline and those in C and P. Sixty-two out of the 66 comparisons
(94%) are in the predicted direction; i.e., those in PC had quit less than those in C who quit
less than those in P at 6, 12, and 18 mon

Table 2 also presents mean absolute differences between PC and C and
11 groups at each of the follow-ups. Basehpe stage was predicting eft
comparable size at 6, 12, and 18 months. The stage effect for smokers in
espec

and P across the
cts that were of
compared to PC
5

("]’é?ﬁ(ﬁ

were 4.9, 7.1, and 7.0 percentage points at 6, 12, and 18 months, ctively, Similarly the
stage effect for smokers in P compared to C at baseline were 8.8, 9.3, nd 9.9 at6, 12, and I8
months, respectively. The average stage effect across all follow-ups was 6.33 for PC versus C
and 9.33 for P versus C. The relative differences were somewhat sm li - at 18 months than at

e

6 and 12 months, but the differences were not significant. Specifically, smokers in C a
baseline compared to those in PC had quit rates L at were 86.5%, C}i %, and 66.4% greater
at 6, 12, and 18 montﬁs Similarly, smokers in compar d to ’rod ouzt rates that were
78.5%, 62.7%, and 52.5% higher at 6, 12, and ﬁ noam
difference across all follow-ups was 34.6% for

Using absolute differences, the stage ef
smaller than the stage effects comparing C to P at each folioy
wcvw ihe opposite pa ﬁe m he Ea mm the stage effects for PC to

™) oo

fj 18 mont

rithms can predict cessation s _

o baseline stages being compared.

The average size of the sta ge effects based on absolute differences (7.8 percentage points)

is comparable to treatment effects that we have found between the best population cessation
treatments and proactive assessment alone [mean difference of 7.6 percentage points across
five population cessation studies {Prochaska & Velicer, 2003)]. The average size of stage
effects based on relative difference (74%) is even more s:.ukmg. This effect indicates that
smokers in contemplation at baseline will have about 3/4 more abstinence at long-term
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follow-up than smokers in precontemplation. Smokers starting in preparation would have
three times more abstinence on average than those starting in pre H:L,mp ation.

These resulis suggest that brief stage-matched interventions that help populations progress
one stage could produce 75% more abstinence. Interventions that help populations progress
two stages could produce 300% more abstinence. Given that in the United States over 80% of

smokers are fypically in the precomemp‘“tion or contemplation stages_ﬁ the practical public

health impacts of interventions producing such progress could be substantial. In nations like
Germany where only & %bou 5% of smokers are typically in the preparation stage, the impacts

o0

of stage progression and stage effects could be even greater.
These results also suppon the importance of replicating stage effects across treatment

faY

conditions and over time. Farkas et al. (1996) found stage effects missing for one treatment

condition at one time point and corc‘uced that that was evidence to reject TTM in favor of a
set of addiction variables. The current data suggest that the Farkas et al. results may simply
have been 1 of the 6 in 100 times when a stage eﬁ‘? ct is not in evidence.

What might keep a stage eliect from enkez'gmg? Here we can only speculate. Two of ¢
four conditions ere with preconter :g slation smokers compared ¢
contemplation months for the expert system plus mvoﬁﬁef?ad n

computers. ihe ’hCOtL e ‘fzéing computers are action- Gneni treatment that would be mo

appropriate for smokers prepared to quit. We Burposeﬁzi%} did not provide this actio
ireatment o smokers in pfpcomemoﬂ ion because of concerns that i i
iatrogenic effect, i.e., produce worse outcoines “»ecaase

who are not p‘;epaa d. It is possible that such an i
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Institute.
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